This article proposes a teacher training program in Cooperative Learning Methods (CLM). The analysis of the effects of the program on the development of CLM instructional designs is based on an eight category system which supports the development of instructional design that organizes the classroom from a cooperative perspective. This study also proves the existing differences among professionals teaching at different levels of the non-university education levels. The results demonstrate the efficacy of the training process of teachers who work in non-university educational system and its effect on their practice.
Introduction
The appearance of the concept of competency, based on the DeSeCo (Definition and Selection of Competencies) approach developed by the OECD, was the trigger for the emergence of multiple initiatives which tried to give "a Copernican turn" to education in the last two decades (Salganik et al., 1999; Zhu, Valcke, & Schellens, 2010) . It was not until the beginning of this century when these initiatives become more systematic. In fact, despite the slight shift from cognitive and socio cognitive constructivism to social constructivism, it was not until the characterization of the competency notion that this change would have the necessary policy support (Serrano & Pons, 2011) .
DeSeCo not only establishes the internal structure of competency (knowledge, cognitive skills, practical skills, attitudes, emotions, motivation-disposition, values and ethics), but also the required conditions in order for them to be attained: ability to cooperate, situated on context. The aforementioned two elements correspond to two major interpretations of cognition: distributive cognition and situated cognition.
To say that knowledge is situated means that it is a part and a product of the activity, the context and the culture in which it takes place and is utilized. To say that knowledge is distributive implies that it is composed of human cognition resources as well as all the tools and artifacts provided by culture (Salomon, 2001) .
The sliding of constructivism towards the concepts of distributive and situated cognition (Slaouti, 2007) leads to the idea of the classroom as a learning community or a community of practice (Angelides, Stylianou, & Leigh, 2007; Wenger, McDermott, & Sneyder, 2002) , constituted of a group of people learning together by using common tools in the same environment. Therefore, knowledge is composed of a set of known facts that are present in different people and that once shared, are appropriated by the members of that group. This is known under the generic name of Cooperative Learning and the cooperative organization of the classroom is achieved through Cooperative Learning Methods (CLM).
CLM are systematic instructional procedures that are characterized by divide the class into small groups of different levels of heterogeneity and by carry the members those groups to be maintain a positive interdependence through task, goal and reward structures.
The application of cooperative pedagogy in the classroom is not a simple process, and requires specific teacher training. The design of teacher training programs for cooperative learning, both for pre-service training (Dyson, 2001; Helleve, 2007; Siberry & Kearns, 2005 , Sharan, 2002 , 2010 , as well as for ongoing training (Angelides, Stylianou, & Leigh, 2007; Emmer & Stough, 2001; Hawkes, 2000; McGregor & Gunter, 2006; Solomon, 2000) , to strengthen peer interaction is a promising line of research (Hoy & Tschannen-Moran, 1999; León et al., 2011) . This line of research enables both the development of integrated teacher-training projects such as the SELA Project (Almog & Hertz-Lazarowitz, 1999 ) and the successful applications of instructional topics fostered by cooperative learning and applied to teacher-training (Dettori, Giannetti, & Persico, 2006; Slaouti, 2007; Taspinar, 2007) .
Most of these research projects use a category system as a control and measuring element (Veenman, van Benthun, Bootsma, van Dieren, & van der Kemp, 2002) , extracted from the analysis of the general dimensions of CLM conducted by S. Kagan (1985) , or based on the teaching of CLM, whose efficiency has already been proven (Perkins & Saris, 2001 ).
An earlier study of the minimum contents of a teacher training program to ensure the development of cooperative learning instructional design (Serrano & Gonzalez-Herrero, 1996) was based on the results obtained in one of the first training experiences in Spain (Calvo, Serrano, Gonzalez-Herrero, & Ato, 1994) , based on the experiential approach (Sharan & Sharan (1987) . It is precisely this aforementioned design that we would like to submit to experimentation once it has been modified following experiences that took place in seminars and teachertraining courses (Cordero & Luna, 2010; , in order to prove its effectiveness.
It is from this standpoint that our work hypothesis is based on two premises. The first (H 1 ) is that the essential elements for setting up a cooperative classroom involve specifying relevant elements of the philosophy of education and the nature of learning, the structure of the learning task, the reward structure, the formation of groups and students' roles, the teacher's role, evaluation and resources . The second (H 2 ) is that since every knowledge-acquisition process is based on prior knowledge, the impact of a training program may vary among teachers, depending on their initial training and the grades they teach (preschool, elementary, secondary school or high school).
Method Participants
Participation in the experiment was voluntary, and 76 teachers from all educational levels signed up. They were motivated to learn CLM as an alternative way of dealing with the problems (associated mostly with cognitive, ethnic and cultural diversity) in their classrooms. They came from areas with high levels of immigration, and all of them had a somewhat contact with cooperative learning.
The distribution of the seventy-six professionals, by cycles and levels, is shown in Table 1 :
Procedure
The activity was part of a weekly academic course with three-hour-long sessions (100 academic hours) and consisted of two alternating parts: lectures and cooperative seminar work.
The procedure was as follows: The first part was the presentation of the activity and work methodology. Afterwards, they were provided with the following program:
Theme 1: Introduction. 1.1. Systematization of the instructional process. 1.2. General strategies of instruction. 1.3. Developmental stages and instructional process. 1.4. The construction of knowledge: Piaget and Vigotsky. 1.5. The Piagetian and Vygotskian interpretation of the interaction process. 1.6. The importance of peer interaction for knowledge acquisition and objective achievement. Upon completing the presentation, the participating teachers were asked to use the idea they had regarding the design of a cooperative learning activity, and based on their previous experiences, to produce a design about a specific level and subject matter they were teaching (initial design). They were given two hours to design the activity.
Once the instructional design was produced, a photocopy was made for the researcher and the participants kept the original. Following this, there was a meeting scheduled for the following week (the activity was carried out on a specific day).
The nine units of the program were grouped in six Blocks based on the theme: Block 1, Themes 1 and 2; Block 2, Theme 3; Block 3, Themes 4 and 5; Block 4, Themes 6 and 7; Block 5, Theme 8; and Block 6, Theme 9.
These Blocks were conducted in two types of sessions: theoretical and practical. Theoretical sessions were composed of two three-hour-long lectures. The first two hours covered a theoretical presentation and the last one was dedicated to a discussions and questions. Practice sessions or workshops, that were carried out after the theoretical sessions were structured cooperatively and interdependence was generated due to the structure of the task.
Workshops were conducted as follows: 18 groups were formed, composed of four or five members who taught at different educational levels. 14 groups had 4 members each and 4 had 5 members each.
Following this they were told the rules for group work. The researcher's role was also explained (responding to difficulties that may arise, redirecting the action to the group and intervening, when required but never providing an answer to a question). The interaction between the groups was voluntary and could be carried out freely.
Once the themes in Block 1 had been learned and an activity was designed based on the theme, there was an individual evaluation session which was to make a new design (design number 1). In this evaluation session participants were told the following: ¨You have received and prepared information that might make you rethink several things that you have developed or did not consider in your initial design. You can take this design and based on it prepare another one with the same contents. If you think this design is correct you can leave it as is.¨ Then, just as before, a photocopy was made of the new design and was kept by the researchers. We proceeded the exact same way with the other Blocks.
That way, at the end of the training program we had seven designs: an initial one, and six that were prepared after teaching each Block of contents.
Evaluation of the Designs:
To evaluate the designs produced by the teachers participating in the training program we used a system of constructs based on the categories and dimensions identified in a cooperative learning method (Kagan, 1985; e) The difference between primary objectives (linked to the achievement of the objectives) and secondary objectives (linked to the act of cooperation itself).
f) The goal structure assumed with regards to learning (cooperation, competition, individualization).
2) The Nature of Learning a) The source of the objectives and educational contents was specified.
b) There was a differentiation made between inter-and/or intra-group objectives.
c) The materials and the information sources which the students were going to use during the teaching/learning process were specified.
d) The type of learning intended to be promoted was specified.
3) Structure of the Learning Task. a) The structure of an intragroup learning task was correctly detailed.
b) The presence or absence of an intergroup learning task structure was justified.
4) Reward Structure. a) The reward structure was correctly detailed. b) The presence or absence of a competitive or cooperative intergroup reward structure was detailed and justified. 5) Formation of Groups and Students' Role.
a) The group size was specified and justified.
b) The composition of the group (criteria of group formation) was specified and justified.
c) The existence or nonexistence of different types of groups was specified and justified.
d) The communication relationships and hierarchy of students among themselves were specified and justified. 6) Role of the Teacher. a) The role of the teacher in the learning activity was clearly specified.
b) The role of the teacher was complementary and consequently to the role of the students.
c) The role of the teacher respected the constructive activity of the students.
d) The scaffolding processes were taken into account.
e) The sociolinguistic contexts were taken into account. 7) Evaluation. a) The structure of the task evaluation was correctly detailed.
b) The type of evaluation established (continuous/punctual, formative/summative, etc.) was detailed and justified.
c) The evaluation sources and the role of each in the overall evaluation of the process were detailed and justified.
d) The way to obtain the grade of the group was clearly specified.
e) The percentage of the overall grade that a cooperative unit received was specified and justified, and that was provided by the group's score (whether or not they have), and in their case, the percentage of the overall grade provided by the cooperative unit.
8) Identification and Material Resources. a) The course, the unit, the lesson, etc., were correctly identified.
b) The physical organization was clearly specified.
c) The development time of the work unit was specified and justified.
d) The presence or absence of training was specified and justified.
e) The material to use was described and justified.
To quantify each of these variables, the following grading criteria were used:
1. Not appearing in the instructional design. 2. Appeared, but in an intuitive manner, and not in an explicit form.
3. Appeared in an explicit way, but incorrectly, and in some cases, contradictory in relation with other sections. There was no justification, or this was incorrect.
4. Appeared in a manner explicit and correct, but the justification was insufficient.
5. Correct in every sense.
Data Analysis
To analyze the data obtained, we have used an analysis of the adjusted marginal means with a 95% interval of confidence. For this the differential change scores have been defined so as to quantify the inter-evaluation transition.
Due to the analytical complexity represented by the empirical data observed, and taking into account our work hypotheses, we decided to analyze the change of an evaluation to that following, in all the evaluative contents of the training course program, using those differential change scores. The analysis of the adjusted marginal means allowed us to determine which elements of evaluation were superfluous.
This model of statistical analysis allowed us to prove both of our hypotheses, and was prepared with Version 12.0 of the statistical package SPSS.
I. Analysis of Category 1: Philosophy of Education.
Regarding the transition between the initial evaluation (initial design) and the first of the designs, the 95% confidence intervals include value 0 (that is, the mean of the observed changes is not significant) in content (f) for the first and third educational levels. The averages of other change scores were statistically significant. In the transition from the first corrected design to the second one, the analysis of the adjusted marginal means reveals that there are no significant differences in content (c) in the first and fourth level, in content (d) in the third and fourth level and in content (e) in the fourth educational level. The rest presents confidence intervals that do not include value 0.
For the next transition, the change scores are minimal or null and there are no significant differences between levels. As shown in the table of estimated means, the change is null in the first five contents and insignificant (of little significance) in the last level, for all the educational levels.
We also found null change scores in contents (b) and (c), and of little significance in the remaining contents (with the exception of (f)), in the transition from the third to the fourth design. According to the table of estimated means, the change is significant in contents (a) in the first level, (d) in the third level, (e) in levels 1 and 4, and (f) in levels 1, 2 and 3.
The transition between the fourth and fifth design showed that the change scores are null in contents (b) and (c). As may be seen in the table of estimated means, the change is not significant in contents (d) and (e) for the fourth educational level.
Finally, for the transition to the final design, we found that change is null in all the contents and for all educational levels. There is therefore no measurable change ( Table 2) . II. Analysis of Category 2: Nature of Learning. The analysis of estimated means in the transition from the initial design to the first corrected design, reveals significant differences in contents (a), (b) and (c) for all the educational levels (with the exception of (b), for the high school level), but not in content (d).
Regarding the following transition, all contents present a significant change in high school level, in secondary school the significance is found for contents (a), (b) and (d), and in preschool and elementary school, (b) and (d).
The transition from the second to the third design presents null change in contents (a), (b) and (c), with the exception, in this last case, of the high school level. In content (d) there is a certain level of significance in the elementary school level.
The following transition between designs reveals null change in content (c) and non significant differences at a high school level for any of the contents.
Most relevant in the transition of the fourth to the fifth design is the null change observed in content (c). The remaining contents show a significant change in all the other educational levels.
The transition between the fifth and the final design, in this category, shows a null change in contents (a) and (c), and non significant changes, or scarcely significant, in the rest (Table  3) . Even though the thematic blocks (except for the last one), have proven the importance of this category in the production of a cooperative instructional design, it is worth emphasizing the following facts:
First, the only non significant differences were found related to high school level, and exceptionally, in the transition from the initial design to the first corrected design, for content (b), in teachers of compulsory secondary education. Second, these non significant differences only occur in that transition and the one pertaining to the transition from the second design to the third. Finally, and as we have just mentioned, the transition to the final design shows null change, in all categories and for all the educational levels ( Table 4) .
IV. Analysis of Category 4: Reward Structure. The evolution found in the reward structure is almost isomorphic with the task structure (see Table 5 ).
First, changes do appear in the transition from the fifth corrected design to the final design, but the changes are not statistically significant; and second, the lack of significance for the high school group is produced in the transition from design three to design four (though maintaining the change from second to third for content (a)).
V. Analysis of Category 5: Group Formation and Role of the Students.
The analysis of the estimated means in the transition from the initial design to the first corrected design, reveals significant differences in contents (a) and (d), but there is either no change at all, or only non significant change for contents (b) and (c), in any of the educational levels.
Regarding the transition between the designs 1 and 2, all the contents present a significant change in all the educational levels.
The transition of second to third design presents a non significant change, and in the three cases where it was presented (contents (a) and (c) for the first level, content (b) for the second level and content (d)), neither its statistical nor its psychological significance is relevant.
The following inter-design transition (3-4) is very significant from the content perspective for (c) and (d), and has little or no significance from the (a) and (b) contents standpoint.
What is most relevant in the transition from the fourth to the fifth design is the remarkable lack of significance presented by contents (c) and (d) at the high school level.
In the transition between the fifth design and the final design, there is a null or statistically non significant change in this category, for every level and content (Table 6) .
VI. Analysis of Category 6: Role of the Teacher.
The transition between the initial design and the first corrected design shows very significant differences in their execution related to all the contents (except for content (e)). These results are repeated in the transition 1-2, but this time they are related to content (d). Non significant differences also appear in content (c), for the preschool education and high school levels.
The transition between the second and third designs reveals a non-existent change in contents (a) and (b), and non significant or minimum change for (c). In addition, the contents (d) (barely significant differences in levels 1 and 4, and non significant in level 3) and (e) (non significant in levels 2 and 3, and barely significant in 4) show some differences which are not especially relevant for this category either.
The transition between designs three and four shows relevant changes for all the contents of this category, except for content (c) for the intermediate levels (compulsory elementary and secondary school).
The shift from the fourth to the fifth corrected designs shows a lack of change for contents (a) and (b), and very significant changes to the rest of the contents, except for (d) in the elementary education level. Finally, the transition to the final design shows very significant changes in content (a), and moderate changes in (e), with a lack of significance for this last in the level of preschool education. The change is null for the rest of the contents ( Table 7) .
VII. Analysis of Category 7: Evaluation. The transition between the first two designs (initial and first corrected design) shows a lack of change or differences of very little significance in all the contents (except for content (b), Level 2).
There are very significant differences in contents (a), (d) and (e) in transition 1-2, and a lack of change in the other contents.
The transition between the second and third design reveals either no change, or non significant changes in all the contents, since the change which appears in content (a) for the level of preschool education seems to present no high level of significance.
The transition between designs three and four shows a lack of change in all the contents.
The shift from the fourth to the fifth designs shows a lack of change for contents (b) and (c), and very significant changes for the rest of the contents, and in all the educational levels.
Finally, the transition to the final design shows significant changes in contents (d) and (e), with a lack of significance for the first at the high school level, and a lack of change for the rest of the contents (Table 8) .
VIII. Analysis of Category 8: Identification and Material Resources.
The transition between the initial design and the first corrected design shows there has been no change for content (d). The significance for the rest of the contents has been high (except for content (c) in the high school level).
The shift from the first to the second design shows very significant changes in content (d), and a lack of change for the rest of the contents. This situation is repeated in transition 3-4, while the transition from 2 to 3 shows no changes in any of the contents, since the change which appears in content (a) for the secondary school level appears to present no excessive significance.
The transition between designs four and five presents a lack of change in contents (a), (b) and (d), and a high level of significance in (c) and (e).
The transition to the final design presents null change in all the contents (Table 9) .
Finally, to determine the homogeneity of the results between the teachers of the different educational levels a comparison was conducted among means which shows training differences between high school and preschool teachers with the rest of the educational levels. There were no differences between elementary and secondary teachers (Table 10 ). 
Discussion and Conclusion
The analysis of data results leads to the following conclusions about the teacher training program:
The analysis of the first category, Philosophy of Education, shows that contents of the core psychological concept of instruction (general and specific instructional theory), and of the projective nucleus of this discipline, both from a general perspective (instructional design), and from a specific perspective (cooperative instructional design) substantially improved the teachers' understanding of the importance of student activity in the teaching/learning process. Therefore, the initial Blocks 1 and 2, pertaining to roles, and those of cooperative instructional design (Blocks 4 and 5), have greater effect in teacher training.
The second category, The Nature of Learning, together with the previous category, are apparently the contents of the technological and the theoretical dimensions which contribute most in raising the teachers' consciousness regarding the nature of the learning. This is due, in part, to a deepened understanding of the objectives of this dimension. However, with reference to the previous dimension, in which the general elements seemed to have a greater weight, it is the specific theoretical and technological elements of cooperative learning that have greater relevance for this category. In addition, the conceptualization of the roles of the teacher and of the students in the teaching/learning process (Block 5 of the contents) appears complementary.
The third category, Structure of the Learning Task, is a category that depends on all the training elements; therefore it improved with each work session. Similarly, the general components (Blocks 1 and 2) appeared more frequently in the intra-group task structure than in the intergroup.
Regarding the fourth category, Reward Structure, as seen in a comparative inspection of Tables 4 and 5, the patterns of improvement in the elaboration follow the task structure direction, and all the contents of the different thematic blocks are the ones that have occurred in the construction of a conceptual and procedural reward structure, acceptable within the different instructional designs. It is in the analysis of these two sequences where the difference of educational "sensitivity" among the teachers of the first educational levels (primarily those of preschool education) and those of the last educational levels (mainly of high schools) is best outlined, since after each training activity there was always important improvement in the first ones, which did not always happen with the latter.
In the fifth category, Students' Roles, it can be observed that the knowledge of the teaching/learning process determines the consideration of the factors that enable the rationalization, effectiveness and efficiency on the teaching/learning process. In this sense, both the theories of Piaget and Vygotsky pose the need of a proper interaction process based, respectively, on socio-cognitive conflict, or expert mediation. Based on this knowledge, we can conclude that group size is important for an effective interaction, and that it is necessary to specify the relationships of communication and hierarchy among students (observable variables or contents (a) and (b) of the category). However, it is more complex, for example, to perceive the possible need for forming separate typological groups. Then again, this situation can be very easily considered on the basis of the dimensional analysis of the CLM (Block 2 of contents). The greatest improvements in the designs occur, therefore, after the teaching of Content Blocks 2 (dimensional analysis of the CLM) and 5 (cooperative instructional design), which specifically address the elements of this category.
It is evident that after the introductory block the foundations were laid for the sixth category, that is, the teachers' role in the knowledge acquisition process, and completed by the development of Block 4 (roles) and Block 5 (instructional design). It is for this reason that although there are differences between the initial instructional design and the one developed after the first training activity, there are significant differences in almost all the indicators; this dimension is progressively completed with the development of the specific blocks on cooperative learning, basically, in what is called the observable variable (e), which referred to the sociolinguistic contexts in which the instruction is developed.
The analysis of the change in the seventh category, Evaluation, has been shown as a slow but constant process. Although the circumstances and the function of the evaluation were present in the initial design, this category has been in process of transformation to the point where it can be considered as the "beginning" of the decision-making processes. In this sense, the contents of Block 2 (Dimensional Analysis of the CLM) and 5 (Cooperative Instructional Design), besides, of course, the observational methodology (Block 6), have implied a change in the evaluating culture of teachers participating in the experience.
Finally, the basic training for the eighth category, Identification and Resource Materials, was provided by the initial block of contents (Blocks 1), where 4 and 5 are acted as complementary blocks, for the observable variable (d), in which Blocks 2 and 4 raised the teachers' awareness of the need for training in prior skills for the functioning of the group, and Block 5 improved the design timing.
According to the program's effects on the production of cooperative instructional designs, we can extract some basic conclusions with regarding our initial hypotheses.
First of all, we must emphasize the importance of cooperative teacher training methodology McGregor & Gunter, 2006) , since none of the 76 participants in the course obtained a score of less than three in any of the design dimensions. This means that all the dimensions appeared in the task design in an explicit and appropriately, and in some cases, it was necessary only to ask for a bit more elaboration of the dimension involved.
Second, we must emphasize, just as O'Donnell & King (1999) did, the relevance of the first thematic block in the production of the design, since it has had an enormous influence in every design dimension, except for the Evaluation category.
Third, and as expected, the categories related to the task structure and to reward are those where there were major dif-ferences, which presupposes, due to the initial scores, that they are what teachers know least about , Serrano & Pons, 2007 . This point confirms the work of Dyson (2001) , Veenman, Van Benthum, Bootsma, Van Dieren, & Van der Kemp (2002) and Zhu, Valcke and Schellens (2010) . In the fifth dimension (Formation of Groups and Role of Students), teachers' designs underlined the detailed elaboration of group formation. This aspect, as proved Helleve (2007) was the one participants emphasized the most.
Fourth, predictably, the last block had little thematic impact in the production of the design, but we expect that it will be of great use once the teachers address the implementation of the cooperative instructional design in the classroom, particularly if they consider the relevance of the type of language that students use in their communication, especially in Exploratory Language as proposed by Helleve (2007) and Mercer (2000) . We believe that this block is important so that it can produce knowledge transfer: The transference of knowledge from the training program to implementation is known to be very difficult and shouldn't taken for granted! Fifth, it was a surprise to find such a negligible amount of influence on the design of thematic Block 3 (the Organization of the Classroom and the Environment of Cooperative Learning), except for the task structure and that of reward, in which we could appreciate the influence of elements developed with regards to classroom organization. However, contrary to the expected results based on previous research (Angelides, Stylianou & Leigh, 2007; Slaouti, 2007) , the need for creating a cooperative environment for learning has not appeared in any of the components of the cooperative instructional design, perhaps because by its very definition, the psychology of instruction deals with the processes of teaching and learning produced in environments specifically designed for generating them, the classroom. In any event, due to the present results and the results obtained by other researchers (Helleve, 2007) , this block of contents must be an object of further research.
Finally, we found differences in performance among the teachers of different educational levels, especially high school teachers (less elaborated designs), and teachers of preschool (more elaborated ones). The first group perhaps because of their lack of psycho educational training, and the second because they are more interested in the children having a clear predisposition toward the psychocentric design (centered on students), coupled with the lesser rigidity they perceive in the curriculum contents. In contrast, the teachers of elementary education and of compulsory secondary education have been shown to be much more homogeneous, perhaps because a high percentage of secondary school teachers come from elementary schools.
